GEORGIA Eyﬁﬁw/

-A- =2 =
Adopt-A-Stream ==
=7

Department of Natural Resources

Environmental Protection Division
Winter2014

Visual Stream Survey

The publication of this document was supported by the Georgia Environmental Protection Division and was financed
in part through a grant from the U.S. Environmental Protection Agency under the provisions of Section 319(h) of the
Federal Water Pollution Control Act, as amended at a cost of $3.69 per manual. 03/14/2014



=7 f 7
K Z=2 (=

Georgia Adopt-A-Stream
Georgia Department of Natural Resources
Environmental Protection Division
2 Martin Luther King Jr. Drive
Suite 1462, East Tower
Atlanta, GA 30334
www.GeorgiaAdoptAStream.org
404-463-1464



Table of Contents

TabIE Of CONIENTS ... 3
N[0T =T o =T 0 =T o £ 5
Getting Started With Georgia AdOPt-A-Stream..........ccovvviiiiiiiiiie e 6
Water QUAality MONITOTING .. ..uuuiiieeeeeeeeeeie e e e e et e e e e e e e e e e et e e e e e e e eeeeasan e e e eeeeeeennes 8
Setting Goals and Designing a Sampling Program ............ccccoiiiiieiiiiiiiiiiine e, 9
Safety and Health ChecCKIiSt .............coiiiiiii e 10
Resources Available from Georgia AdOpt-A-Stream ............couviiiiiiieeieeeeeiiiee e, 11
Water QUAIILY IN GEOINGIA .......uuueiiie e e e e e e e e e e e e e e e e e e 11
CHAPTER 1. INTRODUCTION TO STREAMS AND RIVERS...........cuuuiiiiiiiiiiiiiiiininnnns 15
The Living Stream ENVIFONMENT .......coooiiiieeeeeeeeeeeeeeeee e 15
THE RIVEN SYSIEM ..eeiiiiii e e e e e e e e e e e e e e e e eeeeeee 19
What Is Stream Flow and Why Is It Important? ... 20
The River ContinUuM CONCEPL ......iiii e e e e e e eaeees 20
CHAPTER 2. VISUAL FORMS .....oiiiiiiiiiiiiiiiiiiiiiiiiiisiieiineaeasaseasasssssnssssssssssssssnsssssssnssnnes 23
Basic Visual Form (includes photo points)..........ccccvvvvviiiiiiiiiiiiiiiiiiiiieeieeeeeeeeeeee 24
Stream Habital SUIVEY .......cccooiiiiii e 25
Y == 0 0 (0 27
Channel Cross-Section: Part L..........ccuuiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeee e 28
Channel Cross-Section: PArt 2 ...........oiiiieeiiiieiieie e 29
Wentworth Pebble COoUNt.......cooooiiii 30
1 LIRS ] (] o 32
Visual BiolOgICal SUIVEY .........ouuuiiiiiii i e e e e e e 33
CHAPTER 3. DIRECTIONS FOR COMPLETING FORMS ..........uuuuiiiiiiiiiiiiiiiiiiiininnnanns 35
General Monitoring INfOrMAtioN ............cevviiiiiiiiiiiiiiiieeeeeeeeeeee e 35
BaSIC ViISUAI FOIM.. ..o 35
[ 10 (0 0 =0 11 39
Stream Habitat SUIVEY .........ouiiiiii e 43
Y == 0 0 (0 55
Channel CroSS-SECHON.......ccooi i 57
Wentworth Pebble COUNL..........cooooiii e 59
Sketch of MONItONNG SIte.......uuiiiiiii e 61
Visual BiologiCal SUIVEY ........cooooiiiiiie 61
= T 0] (ST o] 0 62



APPEND X A 75

Evaluation of Stream ConditiONS .........uuiiiiiiiiiiiecee e 76
Selecting BanKfull StAge...........uuuuuiiiiiiiiiiiiiiiiiii e 80
S Fe T a1 =0 S (o] T d 1 1 82
Glossary of Stream Related TermMS ......oooe i 83
AVAY A Lo TR (o O | T R 89



Acknowledgements

This manual draws on the experience of many wonderful citizen monitoring, stewardship and
education programs. Representatives from every region of the state provided support; however,
some individuals are singled out for their special contributions. Georgia Adopt-A-Stream
gratefully acknowledges the following organizations for their advice and use of materials:

Special Contributions:
Environmental Protection Division, Natural Resources Conservation Service

North Georgia Piedmont Region
Fulton County Adopt-A-Stream, DeKalb County Adopt-A-Stream, Upper Chattahoochee
Riverkeeper, Peavine Watershed Alliance, North Georgia College and State University

Central South Georgia Region
Jones Ecological Research Center, International Paper, Columbus State University, Georgia
Southwestern State University, Valdosta State University, Georgia College

Coastal Georgia Region
Savannah State University, Chatham / Savannah Metropolitan Planning Commission, EPD
Coastal District

Writers/Editors
Georgia Adopt-A-Stream staff

Some of the material in this manual was taken from the following documents:

Georgia Department of Natural Resources, Environmental Protection Division, Watershed
Protection Branch: Macroinvertebrate Biological Assessment of Wadeable Streams in Georgia,
Standard Operating Procedures. March 2007. Version 1.0

GEM Center for Science and Environmental Outreach at Michigan Tech University, Stream
Habitat Survey. http://wupcenter.mtu.edu/education/stream/streamhabitatsurvey.htm

Stream Corridor Restoration: Principles, Processes and Practice. The Federal Interagency
Stream Restoration Working Group, October 1998. http://www.usda.gov/stream_restoration/

Volunteer Stream Monitoring: A Methods Manual. EPA 841-B-97-003

Protecting Community Streams: A Guidebook For Local Governments In Georgia. Prepared by
the Atlanta Regional Commission for Georgia Environmental Protection Division, Spring 1993.

United States Department of Agriculture, National Resources Conservation Service, Stream
Visual Assessment Protocol. National Water and Climate Center Technical Note 99-1

United States Environmental Protection Agency: Rapid Bioassessment Protocols for Use in
Wadeable Streams and Rivers (Second Edition, July 1999). Document #: EPA 841-B-99-002

Virginia Save Our Streams, Habitat Assessment: http://www.vctu.org/wp-
content/uploads/2012/05/VASOS Habitat Field Guide.pdf



http://wupcenter.mtu.edu/education/stream/streamhabitatsurvey.htm
http://www.vctu.org/wp-content/uploads/2012/05/VASOS_Habitat_Field_Guide.pdf
http://www.vctu.org/wp-content/uploads/2012/05/VASOS_Habitat_Field_Guide.pdf
http://www.vctu.org/wp-content/uploads/2012/05/VASOS_Habitat_Field_Guide.pdf

Getting Started with Georgia Adopt-A-Stream

Georgia Adopt-A-Stream (AAS) is a statewide volunteer water quality monitoring
program. AAS is housed in the NonPoint Source Program in the Watershed Protection
Branch of the Georgia Environmental Protection Division (EPD) and is funded by a
United States Environmental Protection Agency (U.S. EPA) Section 319(h) Grant.
Georgia Adopt-A-Stream encourages individuals and communities to monitor and/or
improve sections of streams, wetlands, lakes or estuaries. Manuals, training and
technical support are provided through Georgia EPD and more than 60 established
Community Adopt-A-Stream organizers. Adopt-A-Stream Community Programs
organize monitoring groups in their watershed, county or city. These local programs are
funded by counties, cities and nonprofit organizations and use the Georgia Adopt-A-
Stream model, manuals and workshops to promote nonpoint source pollution education
and data collection in their area.

The goals of Georgia Adopt-A-Stream are easy to remember by thinking about the word
ADOPTO .

Awar eness: |l ncrease publ i c awareness of
pollution and water quality issues

Data: Collect baseline water quality data

Observations: Encourage volunteers to take observations of their adopted
site and surrounding environment

Partnerships: Encourage partnerships between citizens and their local
government

Tools and Training: Provide citizens with the tools and training to evaluate
and protect their local waterways

Awareness

Georgia Adopt-A-Stream has been tasked with the goal of increasing public awareness

of the Stateds nonpoint S 0 u rueseWepacconiplish thisn  and
through workshops, outreach materials such as newsletters, manuals and brochures, as

well as our annual volunteer conference and by presenting at community events. We

encourage our volunteers to also foster this goal, by building awareness within their own
communities.

Data

Georgia Adopt-A-Stream houses an online clearinghouse for volunteer water quality
data for the State of Georgia. This water quality data is publicly accessible on our
website at www.GeorgiaAdoptAStream.org and can be viewed at the city, county and
watershed level to help citizens better understand the health of their local waterways.
Volunteer monitoring data is used to educate the public and help local, state and federal
agencies make informed decisions and to identify water quality impairments.



Observations

Careful observations of our waterways can lead to success in protecting and improving
its conditions. In addition to the data found on the datasheets, you may notice other
details that are important to record when visiting your adopted site. Stay aware of
baseline conditions so if anything changes in future visits, you will be able to tell and
can act accordingly.

Partnerships

Adopt-A-Stream encourages new groups to inform their local government about their
activities and to create partnerships with local schools, businesses, watershed
organizations and government agencies. These partnerships can enhance your
program by providing support for your group through data interpretation, advice on
restoration techniques, remediation, sponsorships and volunteer recruitment. We
cannot emphasize enough the importance of beneficial partnerships to any volunteer
monitoring group. If you need help establishing partnerships, we encourage you to
contact your local coordinator/trainer or the AAS state office.

Tools and Training

The Adopt-A-Stream program offers many levels of involvement including training,
certification and monitoring. Some of our monitoring programs require the volunteer to
obtain Quality Assurance/Quality Control certification (QA/QC), which is accomplished
by attending a workshop and passing the QA/QC test. This certification allows the
volunteer to enter data into the database. Our non-QA/QC programs offer a training
workshop and manuals, but certification is not required. Manuals and support materials
are provided for each monitoring type to guide volunteers through the monitoring
process. To find out more about different levels of involvement, visit our website:
http://georgiaadoptastream.org/db/aas_levels.asp

Adopt-A-Stream Certifications and Monitoring Programs
For Freshwater and Coastal Waterways

Watershed Assessments (Y) Visual Monitoring (Q)
Macroinvertebrate Monitoring (Q)* Amphibian Monitoring (bi-monthly)
Chemical Monitoring (M)* Bacterial Monitoring (M)*
Freshwater Wetland Monitoring (Q) Coastal Monitoring (M)*

Lake Monitoring (M) Rivers Alive (annually)

Trainer Certification* Adopt-A-Stream in the Classroom

*=~QA/QC programs  M=Monthly Sampling Q=Quarterly Sampling Y=Yearly Sampling

Currently, Adopt-A-Stream has over 3,400 active volunteers who monitor 470 sites and
our quarterly newsletter has over 8,000 subscribers. We invite you to join us to help
protect Georgiabs water resources.



Water Quality Monitoring

Many water quality parameters can be monitored to help assess the condition of a river,
lake or beach area. These can include physical, chemical and biological monitoring.
Each of these tells us part of the story about the health of a waterway. Physical
monitoring evaluates aspects of the stream including the stability of the streambed and
channel as well as the adjacent riparian zone. Chemical monitoring provides a snapshot
of the chemical properties at a given time while macroinvertebrate monitoring shows
more long term information about the health of the stream. Bacterial monitoring can help
citizens determine if the water i s Osaf
visual stream monitoring and why it so important in determining water quality of your
adopted site.

Water quality data collected by volunteers for a particular waterway has many uses and
benefits along with determining if a particular waterway is safe for recreational
purposes. These benefits include:

e Establishing Baseline Data i Georgia has more than 70,000 miles of rivers,
400,000 acres of lakes, and 100 miles of coastline - of which, about 20% is
monitored on a regular basis. Long-term data collection enables volunteers to
take a more active role in protecting their waterways.

e Assessing Watersheds 1 Data generated by volunteers may be used to
describe current water quality conditions within a watershed and provide valuable
information to water utilities and local decision makers.

e Educating Citizens T Volunteers can educate themselves about water quality
problems within their watershed. Often this education leads to a sense of

iconnecstoe dtnoe st hei r sdrcoasaamd a willingness to promatk e

good stewardship.

e Targeted Sampling T Water quality monitoring can help identify sources (hot
spots) of pollution caused by stormwater runoff, ruptured or overflowing sewer
lines, leaking septic tanks, certain land use operations, industries and other
sources of pollution.

e Total Maximum Daily Load (TMDL) Development and Implementation 1
Volunteers can provide data to state agencies developing TMDLs and Watershed
Management Plans (also known as TMDL Implementation Plans and Watershed
Improvement Plans). The information gathered by volunteers can help with
TMDL modeling and help identify effective best management practices (structural
and non-structural activities that improve water quality) for improving waterway
conditions.



Setting Goals and Designing a Sampling Program

Before starting, first determine your goals. These will guide the level of your
participation and help to develop your monitoring program. Where, when, and how often
you sample will depend on these goals.

Georgia Adopt-A-Stream offers many opportunities to engage and protect waterways.
Follow the below steps to get started, it's simple!

1.

Determine your level of participation and goals. There are many levels to
adopting a waterway. Take your time and think about why you want to monitor,
what type of data you want to collect and who may be interested in using your
data. Call us anytime if you need advice or guidance, and we can help you
through this process:

A. Basic level: Conduct one outreach event (i.e. river cleanup) and walk your
watershed.

B. Monitoring: In addition to 'A," select a monitoring program(s) that interests
your group (visual survey, macroinvertebrate, bacterial, chemical,
amphibian monitoring).

Attend a workshop. Depending on your interest in participating in collecting
baseline data, you and your group should attend our monitoring workshops.
These workshops are fun and informative!

To learn more about these workshops and to view our workshop calendar, visit
www.GeorgiaAdoptAStream.org. If there is not a workshop scheduled for your
area, please contact your local coordinator or the State Officeand we 61 |
one in your area.

Select a site to adopt. Look around and find a stream, wetland or lake that is
important to you. Georgia Adopt-A-Stream does not assign monitoring sites, but
can provide guidance and support in your decision. We suggest you find a
waterbody that is easy, safe and legal to access.

Create a group. You will need help when adopting a site to monitor, restore and
protect. It's always better to have two sets of eyes collecting data, to help with
equipment and costs, and then also for safety reasons.

Register your group and site(s). Registration forms are on our website under
'Forms & Reports.' Register your group first, then your site(s). To register your
site you will need the latitude/longitude location (this can also be generated from
ours i t Goégke maps application; you can also call us or your local coordinator
for help with obtaining this information).

Get informed, read your manuals! Get a copy of the manual 'Getting to Know
Your Watershed.' To obtain a copy, contact the Georgia Adopt-A-Stream office or
download a copy at www.GeorgiaAdoptAStream.org. Chapter 1 of this manual
will give you some basic background on watersheds, land use issues and effects
of development. Chapter 2 provides background on nonpoint source pollution
and some of the laws that are used to protect water quality. In Chapter 3, follow
the directions on how to register your stream, wetland or lake.

orga
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7. Take it slow, be safe and have fun! Start slowly, ask a lot of questions, tell your
neighbors what you are learning, make sure you are being safe when you
sample, and most importantly, enjoy yourself!

Safety and Health Checklist

Your safety and health are of number-one importance to Georgia Adopt-A-Stream.
There are several important things to remember when you are monitoring your adopted
stream, river, |l ake or wetl and. I f you
fun, enjoyable and accident-free experience.

Before visiting your site:

o Develop a site emergency plan: (i.e. Site location, nearest medical center,
nearest phone, medical conditions of team members and their emergency
contact, etc).

e Check weather reports. Stop monitoring if a storm occurs while you are
monitoring.

o Determine if you have safe, legal access to your site.

Rules to monitor by:
e Your adopted site should be wadeable or accessible by a bridge. Do not
monitor waters that are deeper than your knees.

« If at any time you feel uncomfortable about the condition of the waterbody or
your surroundings, stop monitoring and leave the site.

« Do not monitor if the waterbody is at flood stage, or even one day after a
heavy rain. Fast moving water is very dangerous. Never wade in swift or
high water.

e Never cross private property without the permission of the landowner.

e Al ways bring your pdgd8vofthtsman@ah | | 6 | i st

o Look out for broken glass, poison ivy, and biting/stinging insects.

e Never drink the water and wash hands after monitoring.

e Do not monitor if the water body is posted as unsafe for body contact.
e Carry a first aid kit with you.

e Adopt-A-Stream recommends that you monitor with another person.
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Resources Available from Georgia Adopt-A-Stream

U Organization and technical support

U Website at www.GeorgiaAdoptAStream.org

U Online water quality data clearing house

U Getting To Know Your Watershed manual & workshopA

U Visual Stream Survey manual & workshop A

U Macroinvertebrate and Chemical Stream Monitoring manual & workshop A

U Bacterial Monitoring manual & workshop

U  Amphibian Monitoring manual & workshop

U Adopt-A-Wetland manual & workshop for freshwater wetlands

U Coastal Georgia Adopt-A-Wetland manual & workshop

U Adopt-A-Lake manual & workshop

0 Adopt-A-St r eam Educ a&workshop Gui de

0O Rivers Alive 0O0Guide to Organizing and

0 6Li fe at Th e brattaute e pdosectiigdpgesedving and restoring local
waterways

U Georgia Adopt-A-Stream: It All Begins With You DVD

U Traini The 1 Trainer workshops

0 6You Are The Solution To Water Pol l uti

U Six (6) bi-monthly newsletters (available also in e-newsletter format)

U Confluence, our annual volunteer conference and award ceremony

A Available in Spanish

Water Quality in Georgia

As outlined in Water Quality in Georgia, 2010-2011, Chapter 1, Executive Summary
(Georgia Environmental Protection Division, Department of Natural Resources)

Georgia is one of the fastest growing states in the nation. Between 2000 and 2010,
Georgia gained 1.5 million new residents, ranking 4th nationally. The increasing
popul ati on pl aces considerabl e demands

resources in terms of water supply, water quality, and in the assimilative capacity of
rivers to receive wastewaters from industrial and municipal discharges. To address
these demands, the General Assembly and Governor Perdue in February 2008
approved the implementation of the Comprehensive State-wide Water Management
Plan in Georgia. The regional water plans are not themselves an end. The plans
present solutions identified by a cross-section of regional leaders, drawing on regional
knowledge and priorities. The plans are based on consistent, statewide forecasts of
needs andreflect t he Dbest available information
More about these plans can be found at:

http://gaepd.com/Files PDF/305b/Y2012 303d/Y2012 Coverpage-Chapter 2 305b.pdf

The pollution impact on Georgia streams has radically shifted over the last several
decades. Streams are no longer dominated by untreated or partially treated sewage
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discharges which resulted in little or no oxygen and little or no aquatic life. The sewage
is now treated, oxygen levels have returned and fish have followed. However, another
source of pollution is now affecting Georgia streams. That source is referred to as
nonpoint and consists of mud, litter, bacteria, pesticides, fertilizers, metals, oils,
detergents and a variety of other pollutants being washed into rivers and lakes by
stormwater. Even stormwater runoff itself, if rate and volume is unmitigated, can be
extremely detrimental to aquatic habitat and hydrologic systems. Nonpoint source
pollution, although somewhat less dramatic than raw sewage, must be reduced and
controlled to fully protect Georgiabs stream
such as green infrastructure, pollution prevention and best management practices must
be significantly expanded to minimize nonpoint source pollution. These include both
watershed protection through planning, zoning, buffer zones, and appropriate building
densities as well as increased use of stormwater structural practices, low impact
development, street cleaning and perhaps eventual limitations on pesticide and fertilizer
usage.

Another issue of importance is the reduction of toxic substances in rivers, lakes,
sediment and fish tissue. This is extremely important in protecting both human health
and aquatic life. The sources are widespread. The most effective method to reduce
releases of toxic substances into rivers is pollution prevention, which consists primarily
of eliminating or reducing the use of toxic materials or at least reducing the exposure of
toxic materials to drinking water, wastewater and stormwater. It is very expensive and
difficult to reduce low concentrations of toxic substances in wastewaters by treatment
technologies. It is virtually impossible to treat large quantities of stormwater and reduce
toxic substances. Therefore, toxic substances must be controlled at the source.

Nutrients also serve a very important role in our environment. They provide the
essential building blocks necessary for growth and development of healthy aquatic
ecosystems. However, if not properly managed, nutrients in excessive amounts can
have detrimental effects on human health and the environment, creating such water
guality problems as excessive growth of macrophytes and phytoplankton, harmful algal
blooms, dissolved oxygen depletion, and an imbalance of flora and fauna. In Georgia,
site specific nutrient criteria have been adopted for several major lakes and their
tributaries. Some of these lakes are currently listed for chlorophyll a, which is the
primary biological indicator in lakes for nutrient over-enrichment. TMDLsS, based on
watershed modeling, have been completed or are in development to address the
nutrient issues for these lakes. Currently, the Georgia EPD is in the process of
collecting the necessary data and information for use in developing nutrient standards
for rivers, streams and other waterbodies in Georgia. Determining the relationship of
nutrient levels and biological response is necessary in order to develop appropriate
nutrient criteria.

It is clear that local governments and industries, even with well-funded efforts, cannot
fully address the challenges of toxic substances and nonpoint source pollution control.
Citizens must individually and collectively be part of the solution to these challenges.
The main focus is to achieve full public acceptance of the fact that what we do on the
land has a direct impact on water quality. Adding more pavement and other impervious
surfaces, littering, driving cars which drip oils and antifreeze, applying fertilizers and
other activities and behaviors all contribute to toxic and nonpoint source pollution. If

12



streams and lakes are to be pollutant free, then some of the everyday human practices
must be modified. The Georgia EPD will be emphasizing public involvement; not only in
decision-making but also in direct programs of stream improvement. The first steps are
education and adopt-a-stream programs.

Water Resources Atlas

State Population (2012 estimate) 9,383,941
State Surface Area 58,910 square miles
Number of Major River Basins 14

Number of Perennial River Miles 44,056 miles
Number of Intermittent River Miles 23,906 miles
Number of Ditches and Canals 603 miles
Total River Miles 70,150 miles
Number of Lakes Over 500 Acres 48

Acres of Lakes Over 500 Acres 265,365 acres
Number of Lakes Under 500 Acres 11,765

Acres of Lakes Under 500 Acres 160,017 acres
Total Number of Lakes & Reservoirs, Ponds 11,813

Total Acreage of Lakes, Reservoirs, Ponds 425,382 acres

Square Miles of Estuaries
Miles of Coastline

Acres of Freshwater Wetlands
Acres of Tidal Wetlands

854 square miles
100

4,500,000 acres
384,000 acres

Water Quality in Georgia, 2010-2011, Chapter 3, Water Quality Monitoring and Assessment (Georgia Environmental Protection
Division, Department of Natural Resources)
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Chapter

INTRODUCTION TO STREAMS AND RIVERS

The Living Stream Environment

The River System

What Is Stream Flow and Why Is It Important?
The River Continuum Concept

The Living Stream Environment

A healthy stream is a busy place. Wildlife and birds find shelter and food near and in its
waters. Vegetation grows along its banks, shading the stream, slowing its flow in
rainstorms, filtering pollutants before they enter the stream and sheltering animals.
Within the stream itself are fish and a myriad of insects and other tiny creatures with
very particular needs. For example, stream dwellers need dissolved oxygen to breathe,
rocks, overhanging tree limbs, logs, and roots for shelter, vegetation and other tiny
animals to eat and special places to breed and hatch their young. For many of these
activities they might also need water of specific velocity, depth, and temperature.

Human activities shape and alter many of these stream characteristics. We dam up,
straighten, divert, dredge and discharge into streams. We build roads, parking lots,
homes, offices, golf courses and factories in the watershed. We farm, mine, cut down
trees, and graze our livestock in and along stream edges. We also swim, fish and canoe
in streams. Volunteers should be aware that the surrounding land affects stream
habitat.

15
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Figure 1.1 Components of a stream and the surrounding land

SUBMERGED
VEGETATION

These activities can dramatically affect the many components of the living stream
environment (Figure 1.1). These components include:

The adjacent watershed includes the higher ground that captures runoff and
drains to the stream.

The floodplain is the low area of land that surrounds a stream and holds the
overflow of water during a flood (Figure 1.2).

The riparian zone (buffer) is the area of natural vegetation extending outward
from the edge of the streambank. The riparian zone acts as a buffer to pollutants
entering a stream from runoff, controls erosion and provides stream habitat and
nutrient input into the stream. A healthy stream system generally has a healthy
riparian zone. Reductions and impairment of riparian zones occur when roads,
parking lots, fields, lawns and other artificially cultivated areas, bare soil, rocks or
buildings are near the streambank.

The streamside cover includes any overhanging vegetation that offers
protection and shading for the stream and its aquatic inhabitants.
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The bankfull line is defined as the line on the stream bank marking the normal
maximum water flow level before excess water spills into the riparian zone or
floodplain. The bankfull discharge is expected to occur every 1.5 to 3 years on
average (Figure 1.2).

topographic floodplain

«——— hydrologic floodplain ———

‘—\—- bankfull width f

bankfull
elevation

bankfull depth

Figure 1.2 Components of the floodplain and bankfull

The stream bank includes both an upper bank and a lower bank. The lower
bank normally begins at the normal water line and runs to the bottom of the
stream. The upper bank extends from the break in the normal slope of the
surrounding land to the normal high water line.

Stream vegetation includes emergent, submergent and floating plants.
Emergent plants include plants with true stems, roots and leaves with most of
their vegetative parts above the water. Submergent plants also include some of
the same types of plants, but they are completely immersed in water. Floating
plants (e.g., duckweed, algae mats) are detached from any substrate and are
therefore drifting in the water.

The channel of the stream is the width of the stream at bankfull discharge.

Pools are distinct habitats within the stream where the velocity of the water is
reduced and the depth of the water is greater than that of most other stream
areas (Fig. 1.3). A pool usually has soft bottom sediments.

Riffles are shallow, turbulent, swiftly flowing stretches of water that flow over
partially or totally submerged rocks. This is where you can hear the sound of the
water moving.

Runs or glides are sections of the stream with a relatively low velocity that flow
gently and smoothly with little or no turbulence at the surface of the water.
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The substrate is the material that makes up the streambed, such as clay,
cobbles or boulders.

Figure 1.3. Components of the River System

Whether streams are active, fast moving, shady, cold and clear, or deep, slow moving,
muddy and warmd or something in betweend they are shaped by the land they flow
through and by what we do to that land. For example, vegetation in the stream's riparian
zone protects and serves as a buffer for the stream's streamside cover, which in turn
shades and enriches (by dropping leaves and other organic material) the water in the
stream channel.

Furthermore, the riparian zone helps maintain the stability of the streambank by binding
soils through root systems. This helps control erosion and prevents excessive siltation
of the stream's substrate. If human activities begin to degrade the stream's riparian
zone, each of these stream componentsd and the aquatic insects, fish and plants that
inhabit themd also begins to degrade. The Macroinvertebrate Monitoring Manual
includes methods that volunteers can use to assess the stream's living environmentd
specifically, the insects that live in the stream and the physical components of the
stream (the habitats) that support them.
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The River System

Stream scientists categorize streams based on the balance and timing of the storm
water runoff and baseflow components. There are three main categories:

Ephemeral streams flow only during or
immediately after periods of precipitation. They
generally flow less than 30 days out of the year
and persist as dry riverbeds throughout most of
the year.

Intermittent streams flow only during certain
times of year. Seasonal flow in an intermittent
stream usually last longer than 30 days per
year.

Perennial streams flow continuously during
both wet and dry times. Base flow is generally
generated from the movement of ground water
into the channel.

As streams flow downhill and meet other
streams in the watershed, a branching network
is formed (Figure 1.4). When observed from
above, this network resembles a tree. The trunk
of the tree is represented by the largest river
that flows into the ocean or Gulf of Mexico. The
Ati pmost 0 br asadwatersstreamse
This network of flowing water from the
headwater streams to the mouth of the largest
river is called the river system. Water resource
professionals have developed a simple method
of categorizing the streams in the river system.
Streams that have no tributaries flowing into
them are called first-order streams. Streams
that receive only first-order streams are called
second-order streams. When two second-
order streams meet, the combined flow
becomes a third-order stream, and so on.
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What Is Stream Flow and Why Is It Important?

Stream flow, or discharge, is the volume of water that moves over a designated point
over a fixed period of time. It is often expressed as cubic feet per second (cfs).

The flow of a stream is directly related to the amount of water moving off the
watershed into the stream channel. It is affected by weather, increasing during
rainstorms and decreasing during dry periods. It also changes during different
seasons of the year. Stream flow decreases during the summer months when
evaporation rates are high and shoreline vegetation is actively growing and removing
water from the ground. August and September are usually the months of lowest flow
for the majority of streams and rivers in most of the country.

Water withdrawals for irrigation purposes can seriously deplete water flow, as can
industrial water withdrawals. Dams used for electric power generation, particularly
facilities designed to produce power during periods of peak need, often block the flow
of a stream and later release it in a surge.

Flow is a function of water volume and velocity. It is important because of its impact
on water quality and on the living organisms and habitats in the stream. Large, swiftly
flowing rivers can receive pollution discharges and be little affected, whereas small
flowing streams have less capacity to dilute and degrade wastes.

Stream velocity, which increases as the volume of the water in the stream increases,
determines the kinds of organisms that can live in the stream (some need fast-flowing
areas, others need quiet pools). It also affects the amount of silt and sediment carried
by the stream. Sediment introduced to quiet, slow-flowing streams will settle quickly
to the stream bottom. Fast moving streams will keep sediment suspended longer in
the water column. Last, fast-moving streams generally have higher levels of
dissolved oxygen than slow streams because they are better aerated.

The River Continuum Concept

Imagine a small stream in the north Georgia mountains. Ideally this headwater
stream (first or second order) would be characterized by many small riffles
interspersed with pools of cool water with extensive shade and cover provided by
tree canopy. Generally these streams are so small they possess few or no fish.
Throughout the year, and especially in the fall, leaves and other organic debris are
swept overland into the stream. Aquatic microbes and macroinvertebrates consume
this organic matter in much the same way worms break down yard waste in a
backyard compost pile. Shredders and collectorsd names given to organisms that
possess adaptations for shredding intact organic matter and collecting detritusd are
the primary aquatic macroinvertebrates that inhabit these headwater streams (Figure
1.5).

As we progress downstream, the river becomes broader and canopy cover is

reduced. The water temperature also increases. These third, fourth and fifth order
streams are progressively influenced less and less by the surrounding land. The
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aquatic populations of fish and macroinvertebrates likewise change. Collectors slowly
predominate while cold-water fish like trout and smallmouth bass give way to perch
and ultimately catfish. This progressive change in the physical characteristics and
biological communities in a river is called the River Continuum Concept.

The River Continuum Concept is an attempt to generalize changes in a stream as it
progresses in size from a first order to second, fifth and larger order streams (Figure
1.5). This conceptual model not only helps to identify connections between the
watershed, floodplain, and stream systems, but also describes the way in which
biological communities develop and change from the headwaters to the mouth. The
River Continuum Concept can place a site or reach in context within a larger
watershed or landscape and thus help individuals define and focus monitoring and
restoration goals.
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Figure 1.5 Model of the River Continuum Concept
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VISUAL FORMS

Basic Visual Form

Stream Habitat Survey
Stream Flow

Channel Cross-Section: Part 1
Channel Cross-Section: Part 2
Wentworth Pebble Count

Site Sketch

Visual Biological Survey
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